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DETAILED ACTION 

1 . This office action is responsive to application 10/765,930 filed on January 29, 
2004. Claims 1-15 are pending in the application and have been examined by the 
examiner. 

Information Disclosure Statement 

2. The Information Disclosure Statements (IDS) mailed on January 29, 2004 and 
October 4, 2006 were received and have been considered by the examiner. 

Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Gowda et 
al.(U,S. Patent 6,1 15,066). 



Consider claim 1 , Gowda et al. teach: 
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A solid state imaging device(figures 3 and 4) using N-type MOS transistors alone 
as transistors included therein(Column 5, lines 12-13, figure 4), comprising: 

a pixel unit(image sensor, 20, figure 3) composed of a plurality of pixels(30) 
arranged in a two-dimensional matrix(see figure 3), each of said pixels(30) including a 
photoelectric converting element(26, figure 4) for generating charge in response to 
light(26 is a photodiode, column 4, lines 23-25.) and an amplifying element(23, figure 4) 
for outputting, as an analog signal, a voltage signal corresponding to said charge 
generated by said photoelectric converting element(FET 23 provides a signal directly 
related to(i.e. an amplified signal) the charge on the photodiode, column 6, lines 19-22.); 

a selection signal line(15, figure 3) provided correspondingly to each pixel 
row(see figure 3) of said pixel unit(20); 

a comparison/storage unit(40 and 42, figure 3) provided correspondingly to each 
pixel column(see figure 3) of said pixel unit(20) for converting, into a digital signal, said 
analog signal output from said amplifying element(23) included in each pixel(30) 
belonging to a pixel row selected in said pixel unit(30, see figure 3) and for storing said 
digital signal(Each pixel row contains an ADC(40) for converting the analog signal into a 
digital signal, column 6, lines 22-26. This digital signal is then stored in a register(42), 
column 6, lines 24-26.); 

a scanner(44, figure 3) for selecting and reading said digital signal stored in said 
comparison/storage unit in time series(column 6, line 28 through column 7, line 20); and 

an amplifier(44, figure 3) for amplifying said read digital signal and outputting said 
amplified digital signal to the outside(The "logic block"(44) acts as a differential amplifier 
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by subtracting the reset signals from the data output from the comparison/storage unit, 
column 3, line 64 through column 4, line 1 . Data Is output from logic block(44) to image 
storage and processing electronics(i.e. the outside), column 7, lines 17-21.). 

6. Claims 7, 8, and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kim et al.(U.S. Patent 6,423,957). 

Consider claim 7, Kim et al. teach: 

A solid state imaging device(figure 4), comprising: 

a pixel unit("pixel array", 20) formed on a semiconductor substrate and 

outputting, as an analog signal, a voltage signal corresponding to light(Column 2, lines 

52-57); and 

an AD converter(30, figure 4) formed on said semiconductor substrate(The 
device is a CMOS device, column 2, lines 49-51 .) and converting said analog signal 
output from said pixel unit into a digital signal(column 2, lines 55-57), wherein 
transistors included in said pixel unit and said AD converter are all N-type MOS 
transistors(The AD converter(30) comprises a comparator(32), a double buffer(40), and 
a ramp voltage generator(31), figure 4. The AD converter(30) of figure 4 contains the 
same parts as the AD converter(30) of figure 1 . These parts are detailed in figure 2, 
where a pixel(200) from the pixel unit is shown, and the comparator(320) and double 
buffer(400) of the AD converter(30) are also shown. All of these devices clearly contain 
NMOS transistors alone, see figure 2.), and 
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said AD converter(30) includes a booster circuit(See figure 2. The double 
buffer(400) is part of the AD converter(30), and is externally connected to a booster 
circuit in the form of a transistor connected to "PRECHARGE" and a power supply.). 

Consider claim 8, and as applied to claim 7 above, Kim et al. further teach: 
said booster circuit includes a transistor whose source or drain is connected to 
power potential(see figure 2, claim 7 rationale), and a voltage not less than said power 
potential is applied to a gate of said transistor(The booster circuit is used to pre-charge 
the bit line using the potential of the power supply.). 

Consider claim 9, and as applied to claim 7 above, Kim et al. further teach: 
said AD converter(30) includes, in addition to said booster circuit, any or all of a 

comparator(32, figure 4), a memory(40, figure 4), a pulse generator(31, figure 4) and a 

counter generator("Count Signal", figure 4). 

Allowable Subject Matter 

7. Claims 2-6, and 10-15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: 
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Consider claim 2, the closet prior art, Gowda et al. (US 6,1 15,066) teaches a 
comparison/storage unit(see claim 1 rationale). However, Gowda et al. do not teach or 
fairly suggest that the comparison circuit is comprised of three inverter circuits including 
three N-type MOS transistors alone or serially connected, or that the resistance of 
various transistors is increased or decreased to increase the rise speed or fail speed of 
the inverters. 

Consider claim 10, the closest prior art, Kim et al.(6,423,957) teaches of a 
comparator(32, figure 4, 320, figure 2), and of a booster circuit(see claim 7 rationale). 
However, Kim et al. do not teach of fairly suggest that the comparator has an inverter 
circuit containing a booster circuit. 

Consider claim 1 1 , the closest prior art, Kim et al.(6,423,957) teaches of a 
comparator{32, figure 4, 320, figure 2), and of a booster circuit(see claim 7 rationale). 
However, Kim et al. do not teach of fairly suggest that the comparator has an inverter 
circuit containing a booster circuit, or that the inverter circuit has a second transistor 
formed above a well region independent of other well regions. 

Consider claim 12, the closest prior art, Kim et al.(6,423,957) teaches of a 
memory(40, 400) and a booster circuit(see claim 7 rationale). Kim et al. further teach 
that said memory(400) includes a plurality of switches(M5-M8, figure 2). However, Kim 
et al. do not teach of fairly suggest that said memory includes a capacitor or an output 
amplifier connected to a booster circuit. 

Consider claim 14, the closest prior art, Kim et al. (6,423, 957) teaches of a 
scanner("Column Select Signal", figure 2), a pulse generator(31 , figure 4), and a 
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booster circuit(see claim 7 rationale). However, Kim et al. do not teach of fairly suggest 
that the pulse generator includes a plurality of inverter circuits serially connected to one 
another, or that the inverter circuit disposed at the ultimate stage includes a booster 
circuit. 

Consider claim 15, the closest prior art, Kim et al.(6,423,957). teaches of a 
counter generator("COUNT SIGNAL", figure 4), a pulse generator(31 figure 4), and a 
booster circuit(see claim 7 rationale). However, Kim et al. do not teach of fairly suggest 
that the said counter generator includes a plurality of inverter circuits each having a 
booster circuit. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kwon et al.(U.S. Patent 6,633,335) detail the same circuit 
configurations as Kim et al. Oh(U.S. Patent 5,636,169) teach of a precharge voltage 
generator containing multiple inverter circuits(see figure 2). Hanzawa et al.(U.S. Patent 
Application Publication 2003/0123313) teach of using NMOS transistors in a precharge 
voltage circuit, and driving said circuit using the voltage of the power supply(paragraph 
0081). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Albert H. Cutler whose telephone number is (571)-270- 
1460. The examiner can normally be reached on Mon-Fri (7:30-5:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ngoc-Yen Vu can be reached on (571 )-272-7320. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toil-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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